
The Signal Corps: 
The Emergency 



Dulaney Terrett 





UNITED STATES ARMY IN WORLD WAR II 



The Technical Services 



THE SIGNAL CORPS: 
THE EMERGENCY 

(To December 1941) 



by 



Dulany Terrett 




CENTER OF MILITARY HISTORY 
UNITED STATES ARMY 



WASHINGTON, D.C., 1994 




Library of Congress Catalog Card Number: 56-60002 



First Printed 1956 — CMH Pub 10-16-1 



For sale by the U.S. Government Printing Office 
Superintendent of Documents, Mail Stop: SSOP, Washington, DC 20402-9328 

ISBN 0-16-042950-1 




UNITED STATES ARMY IN WORLD WAR II 
Kent Roberts Greenfield, General Editor* 



Advisory Committee 

(As of 1 December 1954) 

James P. Baxter Brig- Gen. Samuel G. Conley 

President, Williams College Army Field Forces 



Samuel Flagg Bemis 
Yale University 



Brig. Gen. Thomas W. Dunn 
Army War College 



Gordon A. Craig 
Princeton University 



Brig. Gen. Charles E. Beauchamp 
Command and General Staff College 



Elmer Ellis 
University of Missouri 



Brig. Gen. Urban Niblo 
Industrial College of the Armed Forces 



William T. Hutchinson 
University of Chicago 



Col. Thomas D. Stamps 
United States Military Academy 



Charles H. Taylor 
Harvard University 



Office of the Chief of Military History 

Maj. Gen. Albert C. Smith, Chief** 



Chief Historian 


Kent Roberts Greenfield 


Chief, War Histories Division 


Col. Ridgway P. Smith, Jr. 


Chief, Editorial and Publication Division 


Lt. Col. T. E. Bennett 


Chief, Editorial Branch 


Joseph R. Friedman 


Chief, Cartographic Branch 


Wsevolod Aglaimoff 


Chief, Photographic Branch 


Maj. Arthur T. Lawry 



*General Editor of the Technical Service volumes, Lt. Col. Leo J. Meyer, Deputy Chief 
Historian. 

**Maj. Gen. Orlando Ward was succeeded by General Smith on 1 February 1953. 




. to Those Who Served 




Foreword 



The more mobile an armed force becomes, the more rugged the terrain it 
encounters, or the more widely the force is deployed, the greater becomes the 
difficulty of securing and maintaining rapid, completely linked communications. 

In the U.S. Army the Signal Corps is the agency charged with developing, 
procuring, and furnishing signal equipment to overcome the difficulties men- 
tioned above. In an age of swift and startling progress in electronics, this phase 
of its mission demands that it keep abreast of scientific advances at home and 
abroad and maintain close ties with civilian laboratories and industry in order 
to take advantage of their capabilities. 

This volume traces the course which the Signal Corps followed between the 
first and second world wars, a period of planning and preparation. Others to 
follow will recount the testing of the Corps’ organization and equipment, and 
the results achieved at home and overseas. The author has dealt with the sub- 
ject on a chronological basis, instead of following the topical treatment used in 
other technical service volumes. This broad-front approach has enabled him to 
weave into one pattern the many activities in which the Signal Corps was simul- 
taneously engaged. The reader can here follow from birth the history of Army 
radar and mobile radio, the first steps taken in the conversion of the civilian 
communications industry to war production, the expansion of training facilities, 
and the beginnings of the far-flung communications network that eventually 
encircled the globe. He will see the uncertainties of planning and the difficulties 
of organization incident to rapidly changing conditions, meager appropriations, 
and the clash of interest within the military household. These and many other 
matters showing human beings and institutions under pressure are replete with 
significance to us who must live in a turbulent world where revolution tends to 
have the upper hand over evolution. 
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Preface 



The prefacing of his book long after he has written it does not ordinarily 
come a writer’s way. If the present volume be a case in point, history is one 
form which permits it. At least to the extent that it has happened, history is 
unchangeable; and to the extent that it is unchangeable it will stand and wait 
for the attention of those who sooner or later come to it, or of those who, like the 
present author, return to it after having drawn apart from its details. 

This view seems justified in retrospect as well, it appears to me. The history 
of the realizations, disappointments, mistakes, and successes of the United 
States Army Signal Corps before and during the war which ended in 1945 was 
itself undertaken entirely after that period had passed into history, and was 
planned and written with an eye to chronological and panoramic structure. It 
was in an effort to capture perspective and proportion, those qualities of neces- 
sary removal from the subject which every writer closely attached to his subject 
will despair of along with me, that I decided to devote the first volume of a 
history of the Signal Corps in World War II to a period beginning a number of 
years earlier. The massive gift which the Infantry makes to the national interest 
is made mostly in the battle itself, wherefore infantry history is combat history 
above all else. Technical arms and services like the Signal Corps, which must 
enter a war with technical gear ready to go, exert a large share of their produc- 
tive effort before it begins. For this reason, this volume surveys The Emergency 
and the years, half lassitude and half desperation, just before the Emperor 
Hirohito’s bombers came in over Kahuku Point. 

Opening with the panorama of Signal Corps interests and distinguishing 
each of the characteristic landmarks of the scene, it develops by moving closer 
for repeated and prolonged views at most of these dominant features and by 
returning to the whole view often enough to keep it in mind. As the Signal 
Corps is an agent of communications, the main theme is the snaillike, lightning- 
like race toward radar, frequency modulation, and a multitude of electronic 
devices. Other parts of the narrative illustrate the lesson of the extravagant and 
enervating results of interservice strife. One can draw it primarily from the long 
story of unequal rivalry between the Air Corps and the Signal Corps. Yet the 
alarums and excursions of this melodrama never drowned out the quieter 
actions. Of these, the quietest was the development of radar, second only to 
nuclear fission as the greatest scientific advance of the war. The Emergency makes 
modest but firm claims for the Signal Corps’ part in this development, at the 
same time producing evidence against a common notion that radar was the 
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invention of a single scientist or of a single country; as was true of the atomic 
bomb, its origins were so wide as to be nearly universal. Next to radar and pos- 
sibly of even greater significance to the average man was the emergence of FM, 
the frequency modulation system of radio, which all but revolutionized the use 
of tanks in the war, not to speak of its record afterward. The advance of crystal 
control, along with the ticklish triumph over the presumed insufficiency of the 
crystal supply, makes an episode interlinked with the FM story. The influence 
of the communications industry in the Signal Corps is an important element, 
showing the close relationship between the two in the selection and manufac- 
turing of equipment and in the selection and training of officers and signalmen. 
A wider but very much weaker relationship described is that between ourselves 
and our allies, especially the British. One of the sections in this field recalls the 
mutually fruitful mission of Sir Henry Tizard and other electronic scientists and 
physicists to the United States in 1940. Finally, I trust that The Emergency 
demonstrates a discrepancy which later years closed: the gap between the 
pygmy Army and the jumbo. I hope, in sum, that the Signal Corps history adds 
its part to the defining and emphasizing of the two broad characteristics which 
have come to be so dominant in modern war that they will increasingly make 
up the bulk of military histories: first, the long preparations incident to a war 
or to any single day of it; and second, the technological aspect which has so 
transformed conflict that either wars or the men who fight them may 
consequently disappear. 

The writing of this book produced many pleasures, of which the most 
frequent and most happily remembered were the acts of interest and assistance 
very gratefully acknowledged here. My colleagues in the writing of this series, 
all of whom have shared with me the repeated profit of these acts, have for their 
own part bulwarked me with them to a point I cannot begin to acknowledge in 
full. Suffice it to say that upon Miss Pauline M. Oakes, Mrs. Dixie R. Harris, 
and Dr. George Raynor Thompson I urge my devoted thanks for all their intel- 
ligent appraisals, unflagging perseverance, and liberal contributions. Miss 
Helen Kasenchak’s expert typing deserves full recognition, as does the research 
and writing, at an earlier stage, of Miss Ruth E. McKee. I should like to thank 
individually the hundreds of persons who have found files for me between 
Washington and Alaska, smoothed my way to interviews, notified me of oppor- 
tunities I had overlooked, and in general shown an abundance of cares and 
courtesies which one has no right to expect but welcomes. Since I must content 
myself with a mass acknowledgment, I want it to be known that in my grateful 
mind the mass is made up of individuals. Miss Ruth Stout, Mr. Joseph R. 
Friedman, and Mr. Arthur Henne have shepherded the book editorially. May 
its appearance in print be at least a token tribute to them. 

Washington, D. C. DULANY TERRETT 

May 1954 
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PART ONE 

BEFORE WORLD WAR II 




CHAPTER I 



Military Communications 



Shortly before World War II was over, 
the General Assembly of the United Na- 
tions met in an auditorium which pro- 
vided the delegates with five almost simul- 
taneous versions of an address. With a 
selecting device, they might choose the 
language they wished to listen to. This 
gear was welcomed with a casualness 
which only emphasized the distance an 
important utilitarian science had come 
during the half-dozen years when its ad- 
vances had been obscured by war. In the 
first postwar years, also, cities commenced 
to equip their airports with radar systems 
which regulated an incoming airplane 
from the ground. Telephones began to be 
installed in automobiles, and home tele- 
vision sets and frequency-modulated 
radios to be promised to the general com- 
mercial market of the United States, Great 
Britain, and a few of their allies. In many 
treason and war-crimes trials of the era, 
wire and tape recordings formed an im- 
portant part of the evidence. International 
allotment of radio frequencies meant as 
much, in a renewed contest for spheres of 
influence, as control of mountain passes 
had in earlier history. Telephotography 
and a special lens for long-range detail 
appeared in the news and picture indus- 
tries. The coaxial cable, radio relay, page 
teletype, facsimile processes, and a hun- 
dred other contrivances stood ready to 
forward the revival of general communi- 
cation. Whether these developments 



would have occurred sooner or later or 
not at all, if there had been no war, is a 
point apart from history. They did take 
place and, with many others in other 
fields, dispassionately demonstrated that 
practical advances had been made in re- 
sponse to the destructive demands of 
battle. 

In the advances of this particular realm, 
the realm of mechanical aids to human 
communication, the Signal Corps of the 
U.S. Army had taken some part; for the 
military services were the greatest users of 
such devices during that period, and the 
Signal Corps was the communications 
corps of the Army. If the Army were one 
of its own soldiers, the Signal Corps would 
be his hand in the act of writing, his 
larynx, palate, and tongue in the act of 
speaking, the ears hearing, and the sur- 
face of the skin registering impressions 
from external invisible energy. It would 
signal that he was about to communicate, 
it would provide the mechanics for him to 
do so, and it would enable him to receive 
the messages of others. Thus in communi- 
cations the Signal Corps had a notably 
single mission. Yet almost infinite possibil- 
ity for variety made it also as complex as 
the processes of hearing and speaking are. 
Moreover, like those processes, it was 
vital. To be able to communicate — to 
signal — is to be alive. 

Applied through a period when earlier 
scientific development had seemed to 
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make it quaint, the name Signal Corps had 
reattained exactness as World War II ap- 
proached. At one time associated with the 
torch and the square flags, a signal had 
come to designate a whole scale of ways in 
which the electromagnetic spectrum could 
give notice that it was carrying a message. 
Signals were generated by the human 
hand and voice, and by electronic im- 
pulses as well. Once as rudimentary as a 
shaking of spears in the sunlight, military 
signaling now suggested a multitude of de- 
vices. Even the basic information which 
the savage required — -“I am a friend” or 
“I am a foe” — could appear in a dozen 
forms. Over the wire paths of the tele- 
graph, the cable, and the telephone, over 
the wireless ones of radio, signal com- 
munication filled the ground, water, and 
air. Photographs conveyed messages in a 
way everyone was likely to grasp; crypto- 
graphic appliances obscured them in the 
hope that almost nobody could grasp 
them. Radar was opening a new avenue of 
communications, the quivering patterns 
of the oscilloscope being a form as special- 
ized as wigwag had briefly been. 

Message sending, which had altered 
scarcely at all between Pheidippides at 
Marathon and the Emperor’s courier at 
Ratisbon, had acquired a myriad of de- 
vices between the mid-nineteenth and 
mid-twentieth centuries, and war had 
altered them in being altered by them. 
Most of this change had come about in 
less than a hundred years of supplement- 
ing communication, a message, with com- 
munications, apparatus for carrying a mes- 
sage. It had reached such an extent that 
every margin of efficiency had become 
a vital prize among armies. Not only did 
the message have to be spoken, heard, 
written, or read, but also it had to be re- 
ceived without interference from others; it 
had to be sent and received over long dis- 



tances; it had to arrive on time; it had to 
be so precisely transmitted that it left no 
room for doubt, or so deliberately garbled 
and obscured that only those intended to 
understand it could do so. Army com- 
munications were often less than the 
ideal — even the most fabulous aid to 
aerial navigation, artillery spotting, tank 
command, or long-range detection aroused 
the abuse of harried operators from time 
to time; but ideally they were supposed to 
be swift, rugged, adaptable, simple, and 
secure beyond any average standard. 

The military means of communication 
used in World War II were often not dif- 
ferent from the nonmilitary means: a com- 
mand teletype paralleled a news or stock 
exchange ticker; a messenger on a motor- 
cycle was the “hand-carrying” equivalent 
of a bicycling Western Union boy. Their 
use was distinctive, however, and attained 
an importance hard to overstate. Warfare 
intensified the use of the office telephone, 
the newspaper teletype, radio broadcast- 
ing, control towers, railway semaphores, 
and the other apparatus of communica- 
tion in the nonbelligerent pursuits. 

Military communications had devel- 
oped in three main aspects. These were 
general sensory signaling, likely to be non- 
electrical, electrical signaling over wires, 
and electrical signaling without wires. 
Although in the growth of modern means 
of communication these aspects formed 
early, middle, and recent stages, they did 
not form a line of succession. Samuel F. B. 
Morse’s telegraph was already in consid- 
erable use when Albert J. Myer intro- 
duced systematic wigwag, but flag signal- 
ing quickly reached its limits, whereas 
Morse’s invention started a development 
which still had no boundaries a hundred 
years later. Rather, the three aspects rep- 
resented degrees in the extension of signal- 
ing techniques. Within the Signal Corps 
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of World War II they existed concurrently. 

First, there were the primary means of 
signaling, which are usually visual: the 
torch and flags, as elemental as pillars of 
fire by night, cloud by day; the sema- 
phore, which Napoleon developed into a 
system of 1 ,200 stations between Paris and 
Moscow; wigwag; the heliograph, mirrors 
flashing in the sunlight; Very pistols and 
other pyrotechnics; panels (signaling to 
airplanes with arrangements of colored 
cloth upon the ground); and blinker. 
Pigeons were also primary means of sig- 
naling, and so were sirens, gongs, and 
whistles. As a class, the primary means of 
signaling were historically earliest, and, by 
contrast with World War II’s complicated 
reaches of invisible communication, they 
seemed primitive; yet they were not out- 
dated. Wigwag could still be useful in the 
business of sorting out supplies on a beach- 
head, and blinker was as much a stand-by 
for the Navy as the automatic semaphore 
was for rail transportation. The chief dif- 
ference was a matter not of date but of 
limitation. The best means of communica- 
tion was that which could carry the most 
messages fastest with the fewest mistakes. 
In this sense, the simple devices for signal- 
ing' directly to the eye and ear lacked 
capacity, speed, and precision. 

When the art of communications had 
become electrified, it had suddenly ad- 
vanced in all of these qualities, and the 
technical aspects of military communica- 
tions commanded the field to such an ex- 
tent that virtually the whole history of 
World War II communications is theirs. 
The second form of signaling involved 
electrical communication over wires: 
cable, telegraph, telephone, teletype. 
Throughout World War II, this was the 
principal form of Signal Corps communi- 
cations. The third advanced electrical sig- 
naling to wireless devices : radio, radiotele- 



graph, radiotelephone, radioteletype, tele- 
vision, radar; in this field, the most 
thorough and significant change became 
evident. The accomplishments of radio in 
attaining teletypewriter transmission at a 
hundred words a minute, in reporting the 
weather locally by radiosonde, in radio 
control of airways, or in the handie- 
talkie which pleased Winston Churchill 
during a visit to Fort Jackson, South 
Carolina, 1 and with which he pleased the 
newsreel audience — all of these were part 
of a story of startling change. Television 
had not yet come into its own sufficiently 
to contend for wide interest. Radar was 
the crown of communications efforts dur- 
ing the war. Radar learned to guide an 
airplane at a distance, to return it safely 
and to land it; radar mapped landfalls or 
storms; matching itself to searchlights and 
antiaircraft artillery, it gave them un- 
heard-of precision; it twice enabled the 
British Isles to ward off a nearly supreme 
German aerial assault, once from the 
Luftwaffe, once from the V-l; and it 
looked toward postwar successes which 
were as gentle as leading the blind and as 
ungentle as marshaling long-range mis- 
siles. GCI, GCA, loran, shoran, racon, 
IFF, MEW, ASV, BTO, rawin became the 
new black magic. 2 Resulting from inter- 
service, international, interacting achieve- 
ment of many minds fully as much as the 



1 Winston S. Churchill, The Second World War: The 
Hinge of Fate (Boston: Houghton Mifflin Co., 1950), p. 
386. 

2 GCI ground-controlled interception 
GCA ground-controlled approach 
loran long-range navigation 
shoran short-range navigation 

racon radar beacons 
IFF identification, friend or foe 
MEW microwave early warning equipment 
ASV air-to-surface-vessel radar detection 
BTO bombing through overcast 
rawin radio or radar determination of wind 
velocity 
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atomic bomb, 3 in no sense was radar 
thought of as U.S. Army equipment 
strictly. Nor did it diminish for the Signal 
Corps the importance of the routine job of 
signal communications which was on 
hand at the beginning of the war and still 
on hand at the close; but as an instrument 
to open the imagination it took first place. 

The span from visual signals to radar 
was enormous; yet they shared a basic 
function: passage of information. In the 
course of the Signal Corps’ emergence into 
the form it possessed in the 1940’s, two de- 
partures from this essential function made 
themselves felt. One of these was pic- 
tures — still pictures, training films, com- 
bat newsreels — undeniably a form of com- 
munication but a form at least once re- 
moved from the commonly accepted 
meaning of it. The other stood not for 
communication, but for countercommuni- 
cation. It was an interruption, obscuring, 
or obstruction of communication. “Chaff,” 
“cigar,” “carpet,” and such devices for 
jamming enemy radar ; speech scrambling 
and other endeavors to hinder intercep- 
tion of telephone conversations; monitor- 
ing and interception of both friendly and 
enemy radio; and all modes of cryptog- 
raphy came under this classification. 

With these two exceptions, however, all 
of the devices within the field of responsi- 
bility of military signaling, whether they 
used simple or complex, natural or artifi- 
cial means, had the single function of pass- 
ing information. In executing it, the Sig- 
nal Corps had become, at one time or 
another, either permanently or tempo- 
rarily, the Army’s center of activity for 
captive balloons, weather observation, 
codes and ciphers, ocean cables, carrier 
pigeons, aviation, goniometrics, field tele- 
phoning, thermal detection, and many 
other efforts. By the time of the laboratory 



and field experiments of the 1930’s, the 
Signal Corps was long established as a 
partner in the development of the com- 
munications science. Even in the days of 
equipping Union armies with telegraph 
wagons, military communications had 
penetrated, although unknowingly and in 
a matter-of-fact way, the splendid scale 
which joins sound, light, and energy. 
|f Chart 1 J| When electronics emerged 
eighty years later at the forefront of this 
scientific research, Signal Corps experi- 
mentation contributed to the general 
advance. 

The Place of the Signal Corps 

The major mission, however, was pur- 
sued not through science but through prac- 
tical mechanics. For the most part, dur- 
ing World War II, the Signal Corps was 
described as one of seven technical serv- 
ices. The adjective was significant, because 
several of these services were essentially 
applied sciences. Before the war the Signal 
Corps had been classified as an arm, but 
during the war it was bracketed with the 
six other technical services as an agency of 
the Services of Supply, or Army Service 
Forces. 4 As a part of the Army Service 
Forces, it thus took its place in one of three 
major groupings of resources of men and 
materiel, the other two being the Army 
Ground Forces and the Army Air Forces. 5 

3 The fact of radar’s international parentage “will 
surprise only those who cling to a Hero Theory of 
scientific progress and demand for each discovery a 
single putative inventor. . . .” Henry Guerlac, “The 
Radio Background of Radar,” Journal of the Franklin 
Institute, CCL, No. 4 (October, 1950), 285. 

4 WD Cirs 59, 2 Mar 42, and 138, 14 May 46, sub: 
WD Reorganization. The Corps of Engineers also oc- 
cupied a prewar category as an arm. 

5 The Army Ground Forces drew in the Infantry, 
Cavalry, Field Artillery, Coast Artillery Corps, 
Armored Force, Antiaircraft Command, and Tank 
Destroyer Command. 
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Army Air, Ground, and Service Forces 
were designed to be interdependent; 
although administratively the Signal 
Corps served as a component of the Army 
Service Forces, Signal Corps equipment, 
functions, and trained men appeared 
throughout the Ground and Air Forces 
and in theaters and defense and base com- 
mands as well. The same relationships 
characterized the other technical services 6 
and the administrative services 7 which, 
with the service commands (erstwhile 
corps areas, zone of interior administra- 
tive divisions), made up the Army Service 
Forces. 

The way to see the Signal Corps of 
World War II, therefore, is to plot it on a 
world-wide chart. Such a chart begins 
with the President, the Secretary of War, 
and the Chief of Staff, continues with the 
General and Special Staffs, with theaters, 
task forces, defense and base commands, 
and with the Army Ground, Air, and 
Service Forces, and subdivides again into 
the big ground and air arms and services. 
Most of its space must still be devoted to 
an extraordinary complexity of army 
groups, armies, corps, divisions, regiments, 
battalions, companies, and platoons, of air 
forces and commands, wings, groups, 
squadrons, and flights, of administrative 
divisions, branches, sections, subsections, 
and units. Within this vast wartime frame- 
work, the Signal Corps was to be thought 
of chiefly as a technical service, as the 
principal communications agency for the 
whole organization. 

It was to be thought of also as an arm. 
Signaling was indisputably operational, 
and the signalmen were attendant upon 
the air force and the infantry closely 
enough to qualify as combat -zone soldiers. 
The duality is clearly marked in the com- 
mon Signal Corps distinction between 
tactical networks and administrative net- 



works. Tactically, all forward communica- 
tion was the province of the using arm: for 
example, of the Infantry, the Cavalry, the 
Armored Force. The crew of a B-l 7-E or 
-F, during the first year of the war, used 
an interphone set, RC-36; a tank or 
armored car would employ a frequency- 
modulated radio, SCR-508: this is the 
way in which the using arms required a 
fundamental Signal Corps contribution. 
Each division had a signal company, each 
army corps a signal battalion, and each 
field army a signal construction and a sig- 
nal operations battalion, as well as depot, 
repair, radio intelligence, photographic, 
headquarters signal service, and other 
companies, depending upon the field 
army table of organization and the tacti- 
cal situation which was applicable. In the 
Army Air Forces, a similar pattern was 
drawn, signal units being assigned at 
wing, division, command, and air force 
levels. 8 

The conception of the Signal Corps 
function both as arm and as service 
changed, however. During the war, all of 
the arms and services underwent a meta- 

6 The Chemical, Engineer, Quartermaster, and 
Transportation Corps and the Medical and Ordnance 
Departments. For the purposes of this history this is a 
standard list, although Department of the Army Cir- 
cular 64, 10 March 1948, added to it the Finance De- 
partment, and although Circular 59, 2 March 1942, 
also subordinated to Army Service Forces the supply 
and procurement functions of the Coast Artillery 
Corps. 

7 The Adjutant General’s, Judge Advocate Gen- 
eral’s, and Provost Marshal General’s Departments 
and the Offices of the Chiefs of Chaplains, Special 
Services, and Finance. 

8 FM 1-45, Army Air Forces Field Manual: Signal 
Communication, 4 Dec 42, par 2b. See also the basic 
manual on signal communication, FM 24-5, 19 Oct 
42, and all of the pertinent manuals in the FM-1 1, or 
Signal Corps, series. Sometimes official usage links the 
terms signals and communication, as it does in the titles 
to these field manuals; sometimes it separates them, as 
in referring to army, corps, and divisional signal offi- 
cers, but to regimental, and lower, communication 
officers. 




